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(54) Title: ASSEMBLY SYSTEM ON A PROPELLER SHAFT 
(54) Bezeichnung: VERB END UNGSANORDNUNG AN EINER GELENKWELLE 
(57) Abstract 

The invention concerns an assembly system lo- 
cated on a propeller shaft, between the said propeller 
shaft (10) and a hub (30), with a serration of an outer 
part, located on the nub side, of a constant velocity 
joint of the propeller shaft and a serration of the hub, 
which are axially interlocked and engaged peripher- 
ally without play. The serration teeth have each indi- 
vidual peripheral grooves, opening outwards, extend- 
ing along the peripheral direction and jointly form a 
ring-shaped groove wherein a protection ring is in- 
serted on the outside. The invention also concerns an 
assembly system located on a propeller shaft (10) and 
a shaft flange (20) of a differential gear shaft journal, 
with a serration of an outer part, located on the dif- 
ferential gear side, of a constant velocity joint of the 
propeller shaft and a serration of a shaft flange, lo- 
cated on the propeller shaft side, of a differential gear 
shaft journal, axially interlocked and peripherally en- 
gaged without play. The serration teeth of have each individual peripheral grooves opening outwards, extending along the peripheral 
direction and joindy forming a ring— shaped groove wherein the protection ring is inserted on the outside. 




WO 99/27267 



PCT/EP98/06885 



Verbindungsanordnung an einer Gelenkwelle 



Beschreibung 

Die Erfindung betrifft Verbindungsanordnungen an einer Gelenk- 
welle, namlich zwischen einem GelenkauBenteil eines Gleichlauf- 
gelenks der Gelenkwelle und einer Radnabe, oder zwischen einem 
GelenkauBenteil eines Gleichiauf gelenks der Gelenkwelle und 
einem Wellenf lansch, z.B, von einem Wellenzapfen eines Differen- 
tialgetriebes, fiir die Anwendung im Antriebsstrang eines Kraft- 
fahrzeuges * 

Aus der US 967395 ist eine Klauenkupplung zwischen zwei rotie- 
renden Hohlwellen bekannt. Die einzelnen Klauen weisen innenlie- 
gende Nut en aiif , die im zusammengesteckten Zustand eine umlau- 
fende Nut bilden, in der innen ein Sprengring einsitzt. Zur 
Verbindung von Ringteilen mit Zwischenwanden oder Einbauten ist 
diese Art der Kupplung nicht geeignet, da ZugangsmSglichkeiten 
fiir die Montage des Sprengrings durch das Inner e der Hohlwellen 
erhalten werden miissen. 

Aus der DE 8136172 U1 ist eine Kupplung zum starren Verbinden 
koaxialer Bauteile bei Gelenkwellen bekannt- Hierbei sind die zu 
verbindenen Bauteile jeweils mit Stirnverzahnungen ausgebildet, 
die ineinandergesteckt werden. Zur axialen Sicherung weisen die 
zu verbindenen Bauteile jeweils hinter der Stirnverzahnung einen 
ruckspringenden Wellenabsatz auf . Im zusammengesteckten Zustand 
der Stirnverzahnungen werden U-Prof ilstucke in Form von Kreis- 
segmenten im Umfang fiber diese Wellenabsatze gesteckt* Damit 
sich die U-Prof ilstucke nicht losen, miissen sie zu einem Ring 
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(54) Abstract Title 

Assembly system on a propeller shaft 

(57) The Invention concerns an assembly system located on a propeller shaft, between the said propeller 
shaft (10) and a hub (30), with a serration of an outer part, located on the hub side, of a constant velocity joint 
of the propeller shaft and a serration of the hub, which are axially interlocked and engaged peripherally 
without play. The serration teeth have each individual peripheral grooves, opening outwards, extending along 
the peripheral direction and Jointly form a ring-shaped groove wherein a protection ring Is Inserted on the 
outside. The invention also concerns an assembly system located on a propeller shaft (10) and a shaft flange 
(20) of a differential gear shaft journal, with a serration of an outer part, located on the differential gear side, of 
a constant velocity joint of the propeller shaft and a serration of a shaft flange, located on the propeller shaft 
side, of a differential gear shaft journal, axially interlocked and peripherally engaged without play. The 
serration teeth of have each individual peripheral grooves opening outwards, extending along the peripheral 
direction and jointly forming a ring-shaped groove wherein the protection ring is inserted on the outside. 
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Connecting assembly at a driveshaft 

Description 

The invention relates to connecting assemblies at a 
driveshaft, i.e. between an outer joint part of a 
constant velocity joint of the driveshaft and a wheel 
hub, or between an outer joint part of a constant 
velocity joint of the driveshaft and a shaft flange, e.g. 
of a shaft journal ' of a differential drive, for the 
purpose of being used in the driveline of a .motor 
vehicle. 

US 967395 proposes a claw coupling between two rotating 
hollow shafts. The individual claws comprise internal 
grooves, which, in the engaged condition, form a 
circumferential continuous groove which, on the inside, 
is engaged by a retaining ring. This type of coupling is 
not suitable for connecting annular parts with 
intermediate walls or inserts because it is necessary to 
provide access for fitting the retaining ring through the 
inside of the hollow, ...shafts . 

From DE 8136172 Ul there is known a coupling for rigidly 
connecting coaxial components in the case of driveshafts. 
The parts to be connected are each provided with end 
toothings which are inserted into one another. For axial 
securing purposes, the components to be connected are 
provided, behind the end toothing, with a shaft step with 



spring-back. In the inserted condition of the end 
toothings, circumf erentially distributed U-profile pieces 
in the form of circular segments are inserted into said 
shaft steps. To prevent the U-profile pieces from 
becoming unfastened, they have to be joined to form a 
ring or they have to be secured by a ring slid over same 
or they have to be tensioned relative to one another by 
wedges. This leads to very complicated assembly 
procedures . 

DE 196 45 880 Al describes a connecting assembly between 
an outer joint part of a constant velocity joint and the 
shaft flange of a gearbox shaft wherein the two parts, 
for the purpose of transmitting torque, engage one 
another in a play-free way in the direction of rotation 
via inter-engaging claw toothings. At the outer joint 
part, the front ends of the claws form a composite planar 
end face^ which is supported on a composite planar end 
face at the shaft flange between the base regions of the 
claws. At each of the ends of the claws of the two parts, 
there are provided outwardly pointing catches which, at 
each of the parts, form a composite annular collar with a 
backwardly pointing conical inclined face. For axially 
tensioning in a play-free way the planar end faces of the 
two' parts, which planar end faces contact one another, 
there is inserted a securing ring between the annular 
collars composed of said catches, which securing ring is 
positioned on the conical inclined faces. In addition to 
the inclined faces and the flank faces of the teeth of 
the claw toothings, the planar end faces have to be 
machined very accurately in order to form a play-free 
torque- transmitting connection . 
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It is the object of the invention to provide connecting 
assemblies between an outer joint part of a constant 
velocity joint of a driveshaft and a wheel hub, and 
between an outer joint part of a constant velocity joint 
of a driveshaft and a shaft flange, e.g. of a shaft 
journal of a differential drive, which connecting 
assemblies are lightweight and strong, . easy to produce 
and quick to mount . 

The objective is achieved in that the end toothing of an 
outer joint part of a constant velocity joint of the 
driveshaft, which outer joint part is at the wheel hub 
end, and the end toothing of a wheel hub are axially 
inserted into one another and circumf erehtially engage 
one another in a play-free way and that the teeth of the 
end 'toothings each comprise radially outwardly opening 
circumferential grooves which are delimited by two flanks 
and which, jointly, form a circumf erentially extending 
annular groove in which, on the outside, there is 
arranged a securing ring; and in that the end toothing of 
an outer joint part of a constant velocity joint of the 
driveshaft, which outer joint part is at the shaft flange 
end, and the end toothing of a shaft flange are axially 
inserted into one another and circumf erentially engage 
one another in a play-free way and that the teeth of the 
end toothings each comprise radially outwardly opening 
circumferential grooves which are delimited by two flanks 
and which, jointly, form a circumf erentially extending 
annular groove in which, on the outside, there is 
arranged a securing ring. 

The inventive connecting assemblies are advantageous 
that they can be quickly and easily mounted. Because 
the very short displacement distances when inserting 



end toqthings into one another, driveshafts can very 
easily be mounted between, and removed from between, the 
wheel hub and the shaft flange of a differential drive, 
especially in respect of the complete vehicle with a 
finish-assembled and finish-mounted wheel suspension 
system. This is advantageous for both the initial 
assembly and also . for subsequent repair work. The 
connecting assembly is also characterised in that it 
requires only a small number of parts and features a low 
weight. The end toothings can be produced largely by a 
non-chip producing forming operation, with only the 
circumferential grooves having to be recessed into the 
teeth by a chip-forming operation, either on each part on 
its own or, in the case of inter-engaging end toothings, 
on both parts simultaneously. 

Any torque which has to be transmitted by the drive-shaft 
is accommodated by the inter-engaging end toothings of 
the connecting assembly. Any rotating bending moments at 
the connecting assembly which are generated by : the 
constant velocity joint rotating in an articulated 
condition primarily act on the . securing ring arranged in 
the annular groove, , with one flank in each 
circumferential groove being loaded by the securing ring 
and with the other flank being unloaded; in the case of 
circumferential grooves which directly circumf erentially 
adjoin one another and * which are each associated with 
another tooth and thus with another one of the two sets 
of end toothing, the securing ring loads the respective 
flanks pointing in opposite directions. 

According to . a first advantageous embodiment it is 
proposed that, when viewed in cylindrical sections, the 
teeth of the two end toothings comprise flanks which 
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extend parallel relative to the longitudinal axis of the 
parts, i.e. feature a simple geometry and, in 
consequence, are easy to produce. 

Because of the axial displaceability of such end 
toothings, the securing ring and the circumferential 
grooves have to be designed in such a way that the former 
is supported by both' flanks on the. latter in a play-free 
way to be able to accommodate axial forces in both 
directions without there occurring any axial offset when 
the direction of load application changes. 

According 1 to a further advantageous embodiment it is 
proposed that, when viewed in cylindrical sections, the 
teeth of the two sets of end toothing comprise flanks 
which enclose an angle with the longitudinal axis of the 
parts, with the angles between the flanks of the teeth of 
the two sets of end toothing opening in opposite 
directions and being of identical size. The teeth of the 
two sets of end toothing are thus wedge-shaped and can be 
inserted into one another in a play-free way. The wide 
tooth bases ensure an increase in strength and uniform 
loads in the teeth. 

With such, end toothings with teeth which enclose an 
angle, "axial support ' of the parts in one direction 
(pressure) is ensured so that the securing ring and the 
circumferential grooves can be designed in such a way 
that play-free contact between the securing ring and the 
flanks of the -groove occurs in the opposite direction 
(tension) only. The circumferential grooves of the one 
set of end toothing can be displaced relative to the 
circumferential grooves of the other set of end toothing 
in such a way that there is formed a to-and fro-jumping 



annular groove. In consequence, the flanks of the 
securing ring contact only those flanks of the 
circumferential grooves which face the respective other 
set of end toothing. 

A further advantageous embodiment comprises 

circumferential grooves of the two sets . of end toothing 
which are provided with flanks extending parallel 
relative to one another, with the securing' ring 
comprising corresponding flanks extending parallel 
relative to one another. Such circumferential grooves are 
easy to produce, and it is possible to use. standard 
securing rings. 

According to a further embodiment it is proposed that the 
flanks of the circumferential grooves of the two sets of 
end toothing enclose an angle relative to. an imaginary 
axis-normal radial plane, which angle opens radially out- 
wardly, and that the securing ring is provided with 
corresponding flanks which enclose an identical angle 
relative to an imaginary axis-normal radial plane. In the 
inserted condition of the end toothings,. the 
circumferential grooves thus form an annular groove which 
receives a securing ring with a wedge-shaped profile. 
Because the securing ring comprises a radial tensioning 
force, it is pressed into the annular groove, with axial 
force components occurring due to the wedge-shape of the 
securing ring. 

In cooperation with wedge-shaped end toothings, the 
wedge-shape of the securing ring and of the 
circumferential grooves, which form a to-and-fro- jumping 
annular groove, can generate axial force components 
which, in the final analysis, press the two sets of end 
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toothing further into one another. In this way, it is 
possible to avoid an axial play and a circumferential 
play in the connecting assembly. 

Preferred embodiments wili be described below - with 
reference to the drawings wherein 

Figure 1 shows a driveshaft between the differential 
drive flange and the wheel hub with two inventive 
connecting assemblies in a longitudinal section. 

Figure 2 shows the inventive connecting assembly between 
an outer joint part of a constant velocity joint of a 
driveshaft, which outer joint part is at the wheel hub 
end, and a wheel hub according to Figure 1 in a 
longitudinal section- 
Figure 3 illustrates a detail X of Figure 2 in an 
enlarged scale. 

Figure 4 shows the inventive connecting assembly between 
an outer joint part of a constant velocity joint of a 
driveshaft, which outer joint part is at the differential 
.drive end, and a shaft journal of a differential drive 
according to Figure 1 in a longitudinal section. 

Figure 5 shows the detail Y of the connecting assembly 
according to Figure 4 in "a modified embodiment. 

Figure 6 illustrates a detail of the connecting assembly 
according to Figure 4 in a modified embodiment compared to Figure 5. 

Figure 7 shows an inventive connecting assembly between 
an outer joint part of a constant velocity joint of a 
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driveshaft, which outer joint part is at the wheel hub 
end, and a wheel hub in a longitudinal section in a 
modified embodiment compared to Figure 2. 

Figure 8 shows the detail X according to Figure 7 in an 
enlarged scale. 

Figure 9 shows an inventive connecting assembly between 
an outer joint part of a constant velocity joint of a 
driveshaft, which outer joint part is at the wheel hub 
end, and a wheel hub in a longitudinal section in a 
modified embodiment compared to Figure 2. 

Figure 10 shows the detail X according to Figure 9 in an 
enlarged. scale- 
Figure 11 is a radial view of an inventive connecting 
assembly with tooth flanks extending parallel relative to 
one another in the axial direction. 

Figure 12 is an end view of the toothing according to 
Figure 11. 

Figure 13 is a radial view of an inventive 
assembly with tooth flanks which enclose 
relative to the axial direction. 

Figure 14 is an end view of the toothing according to 
Figure 13. 

Figure 1 shows a driveshaft 10 mounted in a vehicle as a 
side shaft at a steered wheel between a shaft flange 20 
of a differential drive and a wheel hub 30. The 
driveshaft 10 comprises a tripode joint 12 at the 



connecting 
an angle 



differential drive end and a constant velocity fixed ball 
joint 13, which joints are connected to one another via 
the shaft 11. A convoluted boot 14 seals the tripode 
joint 12 relative to the shaft 11 and a convoluted boot 
15 seals the constant velocity fixed ball joint relative 
to the ,shaft 11. The tripode joint 12 substantially 
comprises an^ inner joint" part 17, roller elements 18 and 
an outer joint part 19, with only the outer joint part 19 
being of further significance in connection with an 
inventive connecting assembly which has been given the 
reference number Y. The connecting assembly provides the 
connection between -the outer joint part 19 and the shaft 
journal 20 of the differential drive, which shaft journal 
20 is supported in a roller bearing 21 in the 
differential drive of which only the contour is shown in 
dashed lines. The constant velocity fixed joint 13 
substantially consists of an inner joint part 22, torque 
transmitting balls 23, a ball cage 24 and an outer joint 
part 25, with only the latter being of significance in 
connection with the inventive connecting assembly which 
has been given the reference number X. The outer joint 
part 25 is connected via the connecting assembly directly 
to an annular member 26 which is positively and form- . 
fittingly secured to the wheel hub 30 and can be regarded 
as part thereof- A brake disc 27 is bolted to the wheel 
hub 30 which, by means of a double-row ball bearing 28, 
is supported in a wheel carrier 29. 

Figures 2. and 3 will be described jointly below. 

Figure 2 shows the constant velocity fixed joint 13 and 
the wheel hub 30 of Figure 1 in an enlarged scale. Figure- 
3 is an enlarged illustration of the detail given the 
reference number X in Figures 1 and -2. As .indicated 
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especially in Figure 3 by dashed lines, the wheel hub 30, 
prior to the mounting of the bearing, is provided with a 
sleeve-shaped projection 31 on to which there is formed a 
set of outer toothing 32 behind which there is provided a 
cylindrical centring face 33 which is delimited by a 
radial stop face 34. On* its inner face, the annular 
member 26 forming a bearing groove 35 is provided with a 
supporting face 36, inner toothing 37 engaging the outer 
toothing 32, a seat face 38 positioned on the centring 
face 33, as well as an end face 39 which rests against 
the stop face 34. After the annular member 26 has been 
slid on to the hub 30, the projection 31 is widened so 
that it rests in the form of a collar 40 against the 
supporting face 36. 

In this way, the ball bearing 28 is simultaneously 
completed and set, with an outer bearing groove 41 and a 
bearing ball 42 as well as a bearing cage 43 being 
visible. It can also be seen that the outer joint part 25 
and the annular member 26 are provided with -inter- 
engaging end toothings 45, 4 6 whose toothed regions open 
outwardly with reference to a radial plane positioned 
normally on the longitudinal axis . The toothings 45, 46 
axially follow the annularly ending outer joint part 25 
and the annular member 26. 

On the outer circumference of the end toothings 45, 46 
there are provided circumferential grooves 47, 48 which, 
as will be described later, complement one another to 
form " a substantially closed annular groove which, is 
engaged by a securing ring 50. The side flanks .51, 52 of 
the securing ring 50 extend parallel relative to one 
another and are positioned in normal planes with 
reference to the longitudinal axis of the parts to be 
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connected. The flanks of the circumferential grooves 47, 
48, which flanks are not described in greater detail, are 
aligned accordingly; they thus form rectangular grooves. 
To the extent that the toothings 45, 4 6 are designed in 
such a way that they are axially displaceable relative to 
one another when the tooth flanks contact one another in 
a play-free way in the circumferential direction, the 
securing ring 50 has to engage the two circumferential 
grooves 47, 48 in a substantially play-free way, i.e. 
only an assembly play of approx . 1/10 mm is permissible. 
As regards such, a tooth shape, reference is made to 
Figures 11 and 12. 

Figures 4 to 6 will be described jointly below. 

Figure 4 shows the tripode joint 12 and the shaft flange 
20 of Figure 1 in an enlarged scale. Figure 5 shows the 
detail designated as Y in Figures 1 and 4 in an enlarged 
scale, with Figure 6 showing a modification of said 
detail,. 

The outer joint part 19 is provided with end toothing 59 
and the shaft journal 20 with end toothing 60. On the 
outside of the end toothings, ' there are provided the 
circumferential grooves 61, 62 (Figure 5) which have the 
same width, but are axially offset relative to one 
another. The circumferential grooves are engaged by a 
securing ring 66 (Figure 5), 68 (Figure 6). The securing 
ring 66 comprises flanks 69,70 which extend parallel 
relative to one another. In the region where it engages 
the circumferential grooves 63, 64, the securing ring 68 
comprises outwardly opening flanks 71, 72 which form an 
angle with one another. In respect of their alignment, 
the flanks of the circumferential grooves 61, 62, 63, 64 



correspond to* the flanks of the securing ring 66, 68. The 
circumferential grooves 61, 62, 63, 64 are axially offset 
relative to one another by a small amount and thus form a 
to-and-f or- jumping annular groove. In the case of 
connecting assemblies of the type shown here with axially 
offset circumferential grooves, it has to be assumed that 
the toothings 59, 60, while contacting one another in a 
play-free way in the cireumf erential direction, at the 
same time support one another axially under pressure. A 
securing ring 66, 68 inserted in this position of the 
toothings, then rests under compressing pretension in a 
clearance-free way by means of its flank 70, 72 against 
the righthand flank of the circumferential groove 61, 63 
of the end toothing 59 and, by means of its flank 69, 71, 
only against the lefthand flank of the circumferential 
groove 62, 64 of the end toothing 60. Relative to the 
respective other flank of the circumferential groove, it 
is permitted to provide an amount of play " which is 
greater than the assembly play. Especially the 
rectangular ring according to Figure 5 should be fitted 
while the end toothings are held under compressing 
pretension. On the other hand, the wedge-ring according 
to Figure 6 can be inserted without such -compressing pre- 
tension between the end toothings, but with the securing 
ring 68 itself being under a radial pretension, A radial 
contracting of the ring into the circumferential groove 
then generates the respective compressing pretension in 
the axial direction between the end toothings. 

Figures 7 and 8 will be described jointly below. 

They show an assembly with a constant velocity fixed 
joint 13' and a wheel hub 30' which substantially 



I 



corresponds to the embodiment according to Figures 1 to 
3. However, an annular member 26' is separate from a 
bearing race 44'. The wheel hub 30' is provided with 
outer toothing 32 which cooperates with inner toothing 37 
of the annular member 26' . The annular member 26' is held 
by a collar 40 of the wheel hub. The "end toothing 46' of 
the annular member . .2.6.'... is not designed as an axial 
extension of a solid annular part, but it is 
substantially formed on to the outer circumference of the 
solid annular part, while being radially fully supported 
thereby without axially projecting* therefrom: The end 
toothing 45' of the modified outer joint part 25' thus 
extends over the region of the solid annular part of the 
annular member 26' • The respective front end faces of the 
toothings 45', 46' are positioned in planes which extend 
parallel relative to one another and which are axis- 
normal relative to the longitudinal axis of the 
connecting assembly. In circumferential grooves 47', 48' 
provided on the outside of the end toothings 45', 46', 
there is arranged a securing ring SO' . The design of the 
circumferential grooves 47' , 48' and of the securing ring 
50' with end faces 51' 52', which extend parallel 
relative to one another, substantially corresponds to the 
illustration of Figure 3,' i.e. the rectangular ring 
engages the circumferential grooves in a substantially 
play-free way and, depending on the load applied, is 
supported on one of the two flanks of the circumferential 
grooves. 

Figures 9 and 10 will be described jointly below. 

They show an assembly consisting of a constant velocity 
fixed joint 13''. and ' a""wheel hub 30'', which assembly 
substantially corresponds to that shown in Figures' 1 to 



3.. As in Figures 7 and 8, the end toothing 4 6' ' , in this 
case, too, is provided at the outer circumf erence of the 
annular member 26' ' ' which is axially supported on, and 
rests against, a separate bearing race 44''. The end 
toothing 46'' is thus radially supported by the solid 
annular part of the annular member 26'' and does not 
axially project therefrom. The outer joint part 25' ' is 
provided with end toothing 45'' which extends over the 
solid annular part of the annular member 26' '. In the 
circumf erential grooves 53'', 54'' which are provided in 
the outside .of the end toothings 45'', 46'', there is 
arranged a securing ring 56''. The "design of the 
circumferential grooves 53'', 54'' and of the securing 
ring 56'' with conical end faces 57'', 58'' substantially 
corresponds to the illustration in Figure 6. With the 
assembly shown here, it has to be assumed that the 
toothings are axially supported relative to one another 
under pressure; they are held together in a play-free way 
in the axial direction and in the circumferential 
direction by the securing ring 56' ' which, in view of the 
presence of radial pretension in the securing ring 56 r ', 
rests in a play-free way only against one flank of the 
circumferential grooves 53'', 54'' each which are. axially 
offset relative to one another. 

Figures 11 and 12 will be described jointly below. 

They show an outer joint part 25i and a wheel hub 30i as 
well as a bearing 28i in which the wheel hub 30]. is 
supported. In a radial view and in cylindrical sections, 
the end toothings 45^ 46i are provided with parallel 
flanks, with the flanks, as indicated in Figure 12, being 
provided in radial planes extending through the 
longitudinal axis of the connect ing -parts . The end faces 



of the end tpothings 45i, 46i are arranged at an axial 
distance from the other part of the connection. With the 
toothings circumf erentially engaging one another in a 
play-free way, the parts to be . connected, in principle, 
are still axially displaceable relative to one another. 

In circumferential grooves 47i, 48i which are provided on 
the outside of the end toothings, there is arranged a 
securing ring 50i which aligns the circumferential grooves 
47j., 48i relative to one aother and axially secures the 
wheel hub 30i relative to the outer joint part 25i. It is 
obvious that, in this case, the securing ring has to 
engage the circumferential grooves 47 x , 4B X in as play- 
free a way as possible,, which grooves, in consequence, 
form a closed annular groove. The circumferential grooves 
47 : , 48 L and the securing ring 50 x can have parallel 
flanks, in which case the securing ring 50i has to be 
inserted into the annular groove with a small assembly 
play of approx. 1/10 mm. The circumferential grooves 47 A , 
48i and the securing ring 50i can also be provided with 
conical/ out-wardly opening flanks, in which case the 
securing ring 50i should comprise radial pretension. In 
this way, the securing ring 50i is able to align, the 
circumferential grooves 47 a , 48i relative to one another 
and, when contacting the respective two flanks of the 
circumferential grooves 47 L/ 48 L/ the securing ring 50 x 
can provide an axial play-free connection between the 
wheel hub 30i and the outer joint part 25 L . 

Figures 13 and 14 will be decribed jointly below. 

They show an outer joint part 25 2 and a wheel hub 30 2 as 
well as a bearing 2B 2 which is supported in the wheel hub 
30 2 . In a plan view and in cylindrical sections, the end 



toothings 45 2/ 46 2 are provided with wedge-shaped flanks, 
with said flanks, as indicated in Figure 14, being 
provided in radial planes extending through the 
longitudinal axis of the connecting parts. When the 
flanks of the end toothings rest against one another, the 
end faces of the end toothings 45 2 , 46 2 are positioned at 
an axial distance from the other part of the connection. 
With the toothings engaging one another in a play-free 
way, the parts to be connected are axially 1 supported 
relative to one another. 

The circumferential grooves 47 2 , 48 2 are engaged by a 
securing ring 50 2 which axially secures the wheel hub 
relative to the outer joint part. The circumferential 
grooves 47 2/ 48 2 can be axially offset relative to one 
another by a small amount, in which case the- securing 
ring S0 2 rests only against one flank each under 
compressing pretension. The circumferential grooves^ and 
the securing ring can have parallel flanks. The 
circumferential grooves and the securing ring can also 
have conical, outwardly opening flanks, in which case the 
securing ring should comprise radial pretension. In this 
way, when coming into contact with one flank of the 
circumferential grooves each, the securing ring can 
provide a play-free connection between the end toothings 
47 2 , 48 2 . 
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Connecting assembly at a driveshaft 

Claims 

1. A connecting assembly at a. driveshaft between the 
driveshaft (10) and a wheel hub '(30)/ having end 
toothing (45) of an outer joint part (25) of a 
constant velocity joint (13) of the driveshaft (10), 
which outer joint part (25) is at the wheel hub end, 
and having end toothing (46) of the wheel hub (30), 
wherein the end toothings (45, 46) are axially 
inserted into one another and circumf erentially engage 
one another in a play-free way and wherein the teeth 
of the end toothings (45, 46) each comprise radially 
outwardly opening circumferential grooves (47, 48; 53, 
54) which are delimited by two flanks and which, 
jointly, form a circumf erentially extending annular 
groove in which, on the outside, there is arranged a 
securing ring (50, 56). 

2. A connecting assembly at a driveshaft between the 
driveshaft (10) and a shaft flange (20), having end 
toothing (59) of an outer joint part (19) of a 
constant velocity joint (12) of the driveshaft (10), 
which outer joint part (19) is at the shaft flange 
end, and having end toothing (60) of the shaft flange 
(20), wherein the end toothings (59, 60) are axially 
inserted into one another and circumf erentially engage 



one another in a play-free way and wherein the teeth 
of the end toothings (59, 60) each comprise' radially 
outwardly opening circumferential grooves (61, 62; 63, 
64). which are delimited by two flanks and which, 
jointly, form a circumf erentially extending annular 
groove in which, on the outside, there is arranged a 
, securing ring (66, 68) . 

3. A connecting assembly according to any one of claims 1 
or 2, 

characterised in 

that, • when viewed in cylindrical sections, the teeth 
of the end toothings (45i, 46 L ) comprise flanks which 
extend parallel relative to a longitudinal axis. 

4. A connecting assembly according to any one of claims 1 
or 2, 

characterised in 

that, when viewed in cylindrical sections, the teeth 
of the end toothings (45 2 / 46 2 ) comprise flanks which 
intersect the longitudinal axis of the two parts at an 
angle, with the angles between the flanks of the teeth 
of the two sets of end toothing (45 2 , AS 2 ) opening in 
opposite directions and being of identical size. 

5. A connecting assembly according to claim 3, 
characterised in 
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that the flanks of the teeth of the end toothings 
(45i, 46i) are each positioned in radial planes 
extending through the common longitudinal axis of the 
two parts. 

6. A connecting assembly according to claim 4, 
characterised in 

that the flanks of the teeth of the end toothings 
(45 2/ 4 6 2 ) each comprise a radial ray extending 
through the common longitudinal axis of the two parts. 

7. A connecting asembly * according ' to any one of claims 1 
to 6, 

characterised in 

that the circumferential grooves (47, 48; 61, 62) of 
the teeth of the two sets of end toothing (45, 46; 59,. 
60) and the securing ring (50,66) are provided with 
flanks (51, 52; 69, 70) which extend parallel relative 
to one another and which are positioned in axis-normal 
radial planes. 

8. A connecting assembly according to any one of claims 1 
to 6, 

characterised in 

that the circumferential grooves (53, 54; 63, 64) of 
the teeth of the two sets of end toothing (45, 46; 59, 
60) and the securing ring (56,68) are provided with 
flanks (57, 58; 71, 72) which, relative to an axis- 
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normal radial plane, enclose an angle which opens 
radially outwardly. 

9. A connecting assembly according to any one of claims 7 
or 8 

characterised in 

that the securing ring (50) engages the 
circumferential grooves (47, 48) by - means of both 
flanks in a play-free way. 

10. A connecting assembly according to any one of claims 7 
or 8, 

characterised in 

that the circumferential grooves (53, 61, 63) of the 
teeth of the one set of end toothing (45, 59) are 
axially offset relative to the circumferential grooves 
(54, 62, 64) of the teeth of the other set of end 
toothing (-46, 59) in such a way that the flanks (57, 
58; 69, 70; . 71, 72) 'of the "securing " ring (56, 66, 68) 
only contact those flanks of the circumferential 
grooves which face the respective other set of end 
toothing . 

11. A connecting assembly according to any one of claims 1 
to 8, 

characterised in 
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that the teeth of the end toothings (45, 46; 59, 60). 
are formed out of a solid annular part (25, 26; 19, 
20) so as to project axially therefrom. 

. A connecting assembly acording to any one of claims 1 
to 8, 

characterised in 

that the teeth of one of the sets of end toothing 
(46 x ) aire formed out of a solid annular part (26J so 
as to project radially therefrom. 
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